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The present invention concerns a method and a device .for joining together of thennoplastic materials (1, 2) by keeping 
these Tixed against one another between a transparent contact face <4) aUd acounter-piiece (5) and by exposing the thermoplastic 
materials (1, 2) through the contact .face (4) to IR light until at least the pre-nieltihg temperature of the thermoplastic materials (1, 
2) is reached in the area of the joint The invention is characterized in that the exposing takes place only through a limited area 
(4a) of the contact face, which said area (4a) is arranged to shape the face of the joint both during the exposure and during the 
subsequent cooling, whereas the surrounding parts of the contact face (4) constitute a combined support and fixing portion (4b) 
for the contact face (4) and for the thermoplastic materials (1, 2). 
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Method and device for joining together of thermoplastic 
materials 



5 The present invention concerns a method and a device for 
joining together of thermoplastic materials by keeping 
these fixed against one another between a transparent 
contact face and a counter-piece and by exposing the 
thermoplastic materials through the contact face to IR 
10 light until at least the pre-raelting temperature of the 
thermoplastic materials is reached in the area of the 
joint . 

In prior arty it has' riot been passible to use the same 
15 equipment for the joining together of thermoplastics of 
different types. For example, for polyethylene mainly 
the joining together by mefficis of heated welding jaws or 
by means of resistance wires and partTy also blowing of 
warm air have been, employed, whereas^ e.g. , for PVC plastic 
20 mainly high-fre(3ueney welding is employed. 

It is a drawback of all of these prior-art modes of joining 
together that in the joint itself the thermoplastic 
material is subjected to an extremely severe treatment so 
25 that it obtains altered properties at the same time as 
fractural impressions are readily formed in the plastic 
material right next to the joint* 



In joining by means of heated welding jaws, problems 
30 often arise therein that molten plaistic material adheres 
to the jaws, which deter iorateis both the appearance and 
the quality of the joints decisiveiy. Attempts have been 
made to eliminate this problem partly by coating the 
faces of the welding jaws with silicone, but then the 
35 silicone again affects the plastic material itself and 
deteriorates the welding result. 
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In the case of joining together by means of resistance 
wires, an intensive heating of the plastic material takes 
place in an extremely limited area, at the same time as 
the shape of the resistance wires itself acts upon the 
5 face of the joint, which results in fractural impressions 
to an increased, extent and makes the joint itself less 
attractive. Moreover , the prior-art modes of joining 
often require that heating takes place from tooth sides. 

1 0 . Joining together by means of high-frequency technique 
reG[uires a highly complipated and expensive ec^uipment. 



. The prior-art methods of joining together cause problems 
in stepwise preparation of long joints and are, as a 

15 rule, not at all suitable for joining together of coex- 

truded or glued laminates* The intensive pheise of heating, 
viz., readily damages the plaustxc material, e.g« in the 
portions in the joint where the zones of heating overlap 
each other. It is a further drawback of all of the earlier 

2G methods that they requiire arj ^jsalufeely uniform distribu- 
tion of the pressure across the efitirfe area wherexn the 
joint is to be produced in order that a uniform joint 
could be obtained. 

25 From the British Patent Application No. 2,103,147 a method 
arid a device are known for joining together of two thermo- 
plastic materials of which at least one is provided with 
a light-absorbing layer. The device comprises a hood with 
a transparent window on one side and with reflecting 

30 innex wall faces at the other sides, a tungsten-halogen 
source of light within the hbod^ and means for relative 
adjustment Of the source of light and of the thermoplastic 
film so that the radiation pisinetrates through the light- 
transmitting layer in one of the thermoplastic materials 

35 and melts its light-absorbing layer at the other thermo- 
plastic material r and means for pressing together the two 
thermoplastic materials during the radiation. In the 
text it is stated that this method can only be used for 
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joining together of two thermoplastic materials provided 
that one of the thermoplastic materials absorbs light or 
is provided with a light-absorbing layer- Two completely 
transparent thermoplastic materials cannot be joined 
5 together by means of the method of said 6B application, 
and no solution is given for the production of a long 
continuous joint. 

The object of the present invention is to eliminate all 
10 of the above problems, which is achieved thereby that the 
exposing takes place only through a limited area of the 
contact face, which said area is arranged to shape the 
face of the joint both during the exposure and during the 
subsequent cooling, whereas the surrounding parts of the 
15 contact face constitute a combined support and fixing 
portion for the contact face and for the thermoplastic 
materials • 

According to the invention, joint^ afe^ obtained in a both 
20 simple and reliable Sjna^ havie Stteneth, 

reliability, appeicahce^ and shaipe £ar superior to all of 
the prior-art types of jpints * Asi the :pMit of exposure 
in the contact f acev^is ; surr sijpport 
and fixing part A^l^er^i^ takes 
25 place, it is ensiirl^K^i^ 

together the theririop|gL^ thickness 
in the joint in spi*i^ 6f fact iK^^diii^^ tiie phase 
of exposure the thermoplastic material is converted to 
molten state in the portions that are exposed. 

30 

The further characteristics of the invention come out 
from the accompanying patent claims. In the following, 
the invention will be described in more detail with 
reference to the accompanying drawing, wherein 

35 

Fig. 1 is a perspective view of an exemplifying embodiment 
of a tool in accordance with the invention. 
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Fig. 2 shows an. example of the joining together of two 

thermoplastic films in accordance with the invention, . 

Fig. 3 is a schematical perspective view of the joining 
5 of a comer in accordance with the invention. 

Fig. 4 shows the same as seen from above, and 

Fig. 5 shows another example of th:e jroii^ing of a comer, 
10 seen fjrom aibove. 

In joining together of thermoplastic materials 1, 2, such 
as polyethylene, PVC, polystyrene, polypropylene, and 
coextruded or glued laminates of varying thicknesses, 
15 from the thinnest films of ahout 0.005 mm to thick board 
materials of more than 16 mm, the thermoplastic materials 
1, 2 to be joined together are pressed against one another 
•by means of a transparent contact face 4 of a tool 3 and 
exposed through the contact. fa<*e 4 to IE ligrht until at 
20 lea^t the pr^^-melfcMg . fc^mper^ i:he theirinQp^a3tic 

materials 1,2 is reached in the. area of the joint, whereby 
the area 4a of the contact face 4 through which the 
exposxire takes place is arranged to shape the jEace of the 
joint both during the expbsuria and aft'^r the subsequent 
25 cooling, whereas laae surrounding par^t a of the contact 
face 4 constitute a cdmblned suppdft. and fixing part 4b 
for the area 4a and for the thermoplastic materials 1 , 2 . 
The number of the thermoplastic matierials 1 , 2 to be 
joined together may be two or higher, and they may be 
30 arranged either so that they overlap each other in the 
joint, as comes out from Fig. 2, or so that they are 
joined end against end (butt weld). Depending on the 
thermoplastic material concerned and on its thickness, 
the time of exposure may vaxy from about O.T second up to 
35 several minutes . As the thermoplastic materials placed 
under the latersJ: areas 4b of the contact face are not 
exposed, these constitute an excellent support for the 
tool 3 during the working phase in which the plastic 
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material is in molten state, and thereby ensure that the 
thickness of the thermoplastic materials in the joint 
area itself remains iinchanged. At the exposure, preferably 
a somewhat elastic counter-piece 5 is used, preferably 
5 provided with a heat-resistant face, against which the 
thermoplastic materials 1,2 are pressed by means of the 
contact face 4 of the tool. 

If the thermoplastic material or materials 1, 2 is/are 

10 fully transparent and colourless, the IR light passes 
through without heating them. TKe same is, of course, 
true regarding the .transpiaxent cdhtact face 4, In order 
that heating of the : thermoplastic was^ter^e^ should then 
take place, it is possible either to use an IR-light- 

15 absorbing, preferably black counter-piece 5 or to place 
an iR-light-absorbing insulation layer, e.g. a black 
teflon tape 6, on the counter-piece, whereby the coTjnter- 
piece 5 or the insulation layer 6 is heated and, in its 
turn, heats the thermoplastic materials 1 , 2. If it is 

20 desirable to distribute the heating so that part of the 
heat comes from the top side and part of it from the 
bottom side, on the counter-piece 5, xinderneath the 
thermoplastic material 2, it is possible to place a black 
teflon tape 6, and ahove the thermoplastic material 1 a 

25 teflon tape 7 which is partly transparent but has a certain 
ability tS abs^orb IS? lilg^^^ 

Another possibility in the joining together of transparent 
or white films is to place a narrow IR-light-afesbrbing 

30 strip of thermoplastic film either between or at one side 
of the thermoplastic materials along the line at which the 
joint is to be formed. Thereby the black strip is heated, 
and together with it also the surrounding transparent, 
colourless or white plastic materials 1, 2, to the desired 

3 5 pre-melting temperature, whereby a joining together takes 
place between all of the thermoplastic materials in the 
area of exposure. Thus, the joint formed also includes 
the IR-light-absorbing thermoplastic strip. 
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When transparent films 1, 2 are being joined together, it 
is possible to obtain the desired shape and extension of 
the joint if a counter-piece 5 is used which is transparent 
or provided with a mirror face and if an IR- light- absorb- 
5 ing, preferably black strip of heat-resistant material is 
placed in the desired location imdemeath the thermoplastic 
materiaJLs;, which said strip has the shape that is desired 
for the joint. During exposure, only the strip is heated 
and, by its effect, only the portions of the tJiermoplastic 
10 materials that are in contact with ^e strip, for which 
reason the strip detezinizxes the cbntburs- of t3ie joint. 

If it is desirable to obtain a joint that can be opened 
without the plastic material itself being torn to pieces, 
15 i.e. in the case of various consumer packages, extremely 
short times of exposure must be used. 

When goods are wrapped, the method in accordance with the 
present invention can be employed as replacement for 

20 packaging by means of shrink film, with remarkable econo- 
mies of energy as a result. The thiBrradplastic film is 
first tightened around the goods or object to be wrapped 
with the aid of a suitable tightening means^ either so 
that both ends of the f ilm' parsed around the goods are 

25 pulled throu^ gli<fe SyiscfiiSL^ dlfevibe^^: to a projecting 
crank between the contact face 4 of exposure tool 3 
and the counter-piece 5, or so. tiiat, before tightening, 
one end of the film is fixed to the object in a suitable 
way, whereby ±iie tightening takes placie as parallel to 

30 one of the sides of the object, which said side, in this 
case, acts as the counter-piece. When the exposure tool 
is thereupon pressed against the counter-piece or against 
the side of the object, respectively., the film is kept 
fixed in the tightened state during the exposure and 

35 cooling, so that an extremely strong and solid package is 
obtained » When the exposure does not take place right up 
to the edges of the contact face^ a secure fixing of the 
film is obtained during exposure and cctoling/ in spite of 
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the fact that in the exposure area itself the thermoplastic 
material is converted to molten or almost molten state. 

Depending on the ra;tio between the joint length and the 
5 tool length, the joijiisaig together may take place as one 
step, stepwise, or continuously. 

In joining together of coextruded or laminated films 
with, e.g., colourless layers at one side and with an IR- 

10 light-absorbing, e.g. black, layer at the other side, the 
joining together can take place advantageously so that 
the IR- light-absorbing sides are turned against one another 
and the exposure takes place from one side through the 
transparent layer or layers, which remains /remain unaf- 

15 fected by the heating at the same time as the joining 
together of the IR-Iight-absorbing layers takes place. 
The best result is obtained if the melting temperature of 
the transparent layers is higher than that of the IR- 
light-absorbing layers, whereby the joint becomes substan- 

20 tially unnoticesdDle from outside. 

In the case of overlapping joihinjg between a transparent 
film and a strongly coloured film, the best results are 
obtained if the exposure takes place from the side of the 
25 transparent film. 

In the case of continuous joining together, the tool is 
moved under application of a pressure to the thermoplastic 
materials along the line in which the joint is supposed 
30 to be formed. If the tool is of an oblong type, by means 
of this method it is also possible to achieve lamination 
of two or possibly even more thermoplastic materials by 
moving the tool in its transvierse direction across the 
plastic materials. 

35 

In joining together of thick board materials of strongly 
coloured thermoplastic, an excellent joint end against 
end is obtained if both of the joint faces are chamfered 
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so that a V-shaped groove is formed between the two boards 
and a transparent v-section thermoplastic material is 
placed in the groove/ whereby the exposure of the slanting 
faces of the two board materials takes place through the 
5 tramsparent additional material. 

In joining of a thermoplastic material, such as polypro- 
pylene/ to a box-shaped construction it is possible to 
do, e.g., so that the sides A and B of a ready-cut box 
10 blank are folded up. into contact, with a counter-piece 5 
that has the shape of a comer, said counter-piece 5 
being appropriately provided with a dark teflon insulation 
6, whereupon the edges of the side walls A, B are kept 
pressed against one another, supported by the counter- 
15 piece 5, by means of the contact face 4 of the tool, 

whereupon tiie exposure of the joint portion to IR light 
takes place from dut;s^xd^, substantially in the diagonal 
direction. In drdi^r to limit the arfea that is to be 
exposed, it is possible to use>^ some sort of shields or 
20 templets 8. As the contact face 4^ it is possible to 
use, e.g^., a flexible teflon tape or silicone rubber 
cloth, which is, at the exposure and cooling phase, 
tightened against the corner by means of forces acting in 
the directions of the side walls A, B, as comes out from 
25 Fig. 3. Another possibility is to press an angular face 
of a transparent solid material, such as glass, against 
the comer portion in diaigonal direction, as comes out 
from Fig. 5. 

30 In particular in the case of cbntinuouis joining, but also 
in the case of stepwise joining If long exposure times 
are employed, a need arises to have more efficient cooling 
both of the tools and of the thermoplastic materials, in 
particular if a more rapid wbrkihgi cycie is desired. The 

35 cooling can be achieved in a simple waiy by means of a 

cooling medium in the form of a gas or liquid, said medium 
being passed through cooling ducts 9 formed for the piirpose 
into the tool 3. 
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Cooling can also be arranged so that, when full exposure 
time is reached, the cooling medium is pressed in between 
the contact face 4 of the tool and the thermoplastic film 
1, e.g., in a transparent flexible hose, which is applied 
5 across the contact face 4 and is completely flattened dur- 
ing the exposure, but into which an, increased inner pres- 
sure is introduced at the beginning of the cooling phase- 
Moreover, if the cooling medium is coloured, by means of 
this procedure, at the same tirae> a shutter is obtained 
10 which prevents radiation from the as yet glowing source 

10 of IR radiation from penetratirig up to the thermoplastic 
material, which accelerates the cooling further. 

By means of the method in accordance with the invention, 
15 an arbitrary number of thermoplastic films can be joined 

together, whereby the joint that is formed has a throughout 
excellent quality irrespective of the number of films. 

A further mode of obtaining the desired contours o^ the 
20 joint is to place a templet between the tool and the 

thermoplastic film, said templet having a slot or opening 
of desired shape and dimension, whereby the exposure 
takes place exclusively through said slot or opening. 
The opening may be shaped, e.g., as a text or some other 
25 information. 

In view of fine adjustment of the- tool so that the best 
possible result should be obtained for the thermoplastic 
material that is to be joined in the particular case, it 
30 is possible to vary the wavelength of the IR light. 

The method may also be used in the filing of documents or 
equivalent, in which case a text or a figure, such as a 
coat-of-arms or a seal, is printed in the joint, having 
35 been engraved in the area of exposure 4a of the contact 

face 4 of the tool: Another possibility is to bake a band 
with a text or figure into the joint. 
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As comes out from the above, the device in accordance 
with the invention comprises a transparent contact face 4 
and a counter-piece 5 jointly operative with the contact 
face for fixing of the thermoplastic materials 1, 2, as 
5 well as a source TO of IR light for exposure of the 

thermoplastic materials 1 , 2 through the contact face 4 . 
The contact face 4 is provided with a central exposure 
portion 4a and wii±i ar shxelded sup£M3rt: and fixing portion 
4b which suarrounds the exposure portion. The device may 

10 be designed as a hand tool 3, in which case it is provided 
with an operating handle at its side directed away from 
the contact face 4, or as a tool 3 fitted in a welding or 
joining machine, in which case its "back side" is ap- 
propriately provided with a fixing rail 11 of the dovetail 

15 type. . The source 10 of IR light may be spherical, tubular, 
or possibly only consist of a filament which is capable 
of emitting IR Light. In the l:atter two cases the frame 
of the tool 3 appropriately consists of axi aluminium 
profile, e.g. in accordance with Figures 1 and 2. In 

20 order to .avoid adhering of molten theannoplastic material 
to the contact face 4v the latter is; appropriately coated 
witti silicone^ ot tef3idh^. 

In view of intensifying the IR-iight radiation, the source 
25 10 Of IR light may be appropriately prdvided with a sepa- 
rate or integrated reflector 12. Further intensification 
is obtained if the hood of the source 10 of IR light or 
the exposure portion 4a of the contact face 4 is shaped 
as focusing. 

30 

The contact face 4 of the tool may consist of a plane, 
preferably heat-resistant glass plate, of a glass prism 
with a considerably larger dimension in the direction of 
the beam than in its cross direction as well as with a 
35 trapezoidal or rectangular section, of a silicone rubber 
body of corresponding format, of a flexible/ transparent 
heat-resistant film or a transpatrent solid body with a 
shape suitable for some particular purpose, such as a 
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glass body bent at an angle ^ e.g. as is shovm in Fig, 5, 
The prismatic form mentioned above is applied, e.g., when 
joining takes place in an extremely limited space. 

5 For the purpose of cooling, the tool may be provided with 
cooling ducts 9, e.g., inside the body of the tool, or it 
may be provided with a flexible hose applied across the 
contact face 4, the circumference of said hose being 
considerably larger than the twofold width of the contact 

10 face 4. Hereby a part of the hose projects out to the 
side of the tool, which said part can contain cooling 
medium during the exposure phase and from which said part 
the cooling medium can be pressed during the subsequent 
cooling phase in a simple way. into :th^ space between the 

15 contact face 4 arid fc&e thB3nhopl§a;s4ic f 4^1^^ 1 without 
affecting the^ pressure against the thermdplastic film. 

In view of accelerating the working cycle, the tool may 
be appropriately provided with a mechanical shade or 
20 shutter which is arranged to close the exposure opening 
immediately after the preset exposure time has elapsed. 

As a rule, the best distribution of pressure is obtained 
across the joint if the couhter-piece 5 consists of a 
25 plane, somewhat elastic cushion, but in certain cases a 
completely haxd counter-piece may be preferable. 

If it is desirable to obtain a distribution of the heating 
so that it takes place pax'tly from the top^ side of the 
30 films and paartiy f tiqfe ftlri^ bottom siff^^^^ next to the contact 
face 4 it is poissible to choose a teflon^ tape 7 with a 
desired degree of IR-light absorption capacity. 

By applying the reflector 1 2 directly onto the glass hood 
35 of the source 10 of IR light, at the same time as the 

hood is rotatable in the axial direction in the freime of 
the tool 3, a possibility of simple regulation of the 
intensity of the exposure is obtained. At the same time, 
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an efficient shutter is obtained when the source of light 
is rotated so that the part of the glass hood on which 
the reflector face 10 is fitted is turned towards the 
contact face 4. 

5 

In order to obtain a flexible contact face A, the tubular 
source 10 of IR light may be possibly fixed to the inside 
of a transparent flexible silicone hose, which can be 
pressure-loaded during exposure and cooling as necessary, 

10 

The tool may aisb be provided W^th two or more contact 
faces so tB'at s'^vItSl joi^^ at the same 

time. In such a case, the contact faces 4 may be placed 
at adjoining sides or at opposite sides of the tool 3 . 

15 

In the case of continuous joining together, it may be 
advantageous to have a contact face in the form of an 
endless band of transparent teflon tape which is freely 
rotatable around guide rolls fitted at the end portions 
20 of the tool. In the case of continuous joining together, 

a spherical source of IR light may be preferable in certain 
cases. 

The most advantageous mode of producing a continuous 
25 joint along ah arbitrary path in accbrcLance with the 

present invention is to press the fehermoplastic materials 
to be joined together in the desired position between a 
counter-piece and a large stationary contact face so that 
the thermoplastic materials are pressied together over the 
30 entire area where the joint is to be produced, together 
with the adjoining portions at both sides of the joint, 
and to pas is the souirce of IR light together with the 
related reflectors, which are arranged both to concentrate 
and to shield the beams of IR light so that the exposure 
35 takes place only at a point or along a line of a width 
corresponding to the width of the desired joint, which 
said source of IR light is arranged to be passed along an 
arbitrary path at a predetermined distance from the contact 
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face. If a large series of joints with the same shape 
are to be produced, the source of IR light and the related 
reflectors may be arranged displaceable along a guide of 
the same shape as the shape of the desired joint. 

5 

True enough, the tool may also be provided with several 
sources of IR light focused to the same point, or several 
tools 3 may be connected as a panel, in which case further 
cooling ducts may be provided between the tools, as is 
10 implied in the section shown in Fig. 2. 
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WHAT IS CLAIMED IS: 

1 . Method for joining together of thermoplastic materials 
(1,2) by keeping these fixed against one another between 
5 a transparent contact face (4) and a counter-piece (5) 
and by exposing the thermoplastic materials (1/2) through 
the contact face (4) to IR light until at least the pre- 
melting temperature of the thermoplastic materials (1,2) 
is reached in the area of the joint, character- 

10 i e d in that the ^exposing taacesrpla^^^ through a 

limited axfea (4a) t$ie cbnta^ wfeich said area 

(4a) is arranged to. shape the face of the joint both during 
the exposure and during the subsequent cooling, whereas 
the sxirrounding parts of the contact face (4) constitute 

15 a combined support and fixing portion ( 4b ) for the contact 
face (4) and for the thermoplastic mater iails (1,2). 

2. Method as claimed in claim 1, character- 
ized in that the thermoplastic materials (1,2), whose 

20 number is two or more, overlap each' otiher at the place of 
joining together. 

3. Method as claimed in claim; 1 , c h a r a c t e r - 
i z. e d itn that t»rbr*tfi:eli^^ matfeifials are joined 

25 together end to eiad* 

4 . Method as claimed in claim 1,. character- 
ized in that/ when two transparent or white thermoplas- 
tic materials (1,2) are joined together, before the 

30 exposure cin IR-light-absorbing thermoplastic strip is 

placed under or between the thermoplastic materials (1,2). 

5. Method as claimed in any of the claims 2 to 4, 
characterized in that the counter-piece (5) 

.35 is provided with an elastic, preferably heat-resistant 
face. 
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6. Method as claimed in claim 5, character- 

. i 2 e d in that, when transparent thermoplastic materials 
(1,2) are joined together, an IR-light-absorbing, preferab- 
ly black, counter-piece (5) is used. 

5 

7. Method as claimed in claim 5, character- 
ized in that, when transparent thermoplastic materials 
(1,2) are joined together, a substantially transparent 
counter-piece (5) or a counter-piece (5) provided with a 

10 mirror face is used, on which a narrow, IR-light-absorbing, 
preferably black heat-resistant band with desired contours 
is placed. 

8. Method as claimed in any of the preceding claims, 
15 characterized in that, in connection with 

wrapping, a film-shaped thermoplastic material is tightened 
around an object to be wrapped and kept fixed by means of 
the tool (3) in a projecting crank during exposure and 
cooling. 

20 

9. Method as claimed in any of the claims 1 to 8, 
characterize d in that;; in connection with 
wrapping, a film-shaped thermbpiastici iiiaterial is tightened 
around cin object to be wrapped, whereby one end of the 

25 film is, before the tightening, fixed to the object and 
the object itself is used as a counter-piece during the 
exposure and cooling. 

10. Method as claimed in any of the preceding claims, 
30 characterized in that the joining together 

is performed continuously. 

1 1 . Method as claimed in any of the claims T to 9 , 
characterized in that the joining together 

35 takes place stepwise. 

1 2 . Method as claimed in claim 10or11, charac- 
terized in that in overlapping- joining of two 
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coextruded or laminated thermoplastic materials so that 
transparent lasers are placed at the sides directed away 
from each other and IR- light-absorbing layers atre placed 
at the sides placed against one another, an efficient 
5 joining together is obtained between the IR-light-absorbing 
layers whereas the transparent layers remain completely 
unaffected. 

13. Meaa6d^as c^LaJLj^^ ill*/ char a c - 

10 terxzed i i* thStt iii 6y'4t!Xe^pp±n^^jd±ri±ng of a trans- 
parent film and a strongly coOHoiired flLlm, the exposing 
takes place preferably from the side of the transparent 
film. 

15 14. Method as claimed in claim 5, character- 
ized in that in joining of thermoplastic material to 
a box- shaped construction wherein the joining together 
tsdces place along the edges of the box, the edges of the 
side walls (A^B) are pressed agdiinst one another under 

20 support of a counter-piece (5) of appropriate form, whereby 
the expoiSure takes place ferom the outside, substantially 
in a diagonal direction thrbugfr a cbritact face ( 4 ) of a 
flexible material or of a material of permanent shape. 

25 15. Method as claimed in any of the claims 1 to T4, 
characterized in that the cooilng of the 
thermoplastic materiaLls that were joined together takes 
place by m^ans of a ^t^i^^aibJL^ coloured dodllhg medium, 
which Is, at the beginning of the cboiing, pressed into a 

30 transparent flexible hose fitted between the contact 
face (4) and the topmost thermoplastic material (4). 

16 » Method as claimed in any of the preceding claims, 
characterized in that between the contact 
35 face (4) and the thermoplastic film (1), a templet is 

placed which is provided with an opening of desired shape 
and dimension. 
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17. Method as claimed in claim 16, character- 
ized in that the opening is shaped as a text or as 
other information. 

5 18. Method as claimed in any of the claims 1 to 16, 

characterized in that into the joint a text 
or a figure is printed, which is engraved in the exposure 
portion (4a) of the contact face (4). 

10 19. Method a^s claimed in any of the claims 1 to 19, 

c h a r a c t e r i z e d in that a band' with a text or 
a figure is baked into the joint. 

20. Device for joining together of thermoplastic materi- 
15 als, comprising a transparent contact face (4) and a 

counter-piece (5) jointly operative with the contact face 
for fixing of the thermoplastic materials (1,2), as well 
as a source (10) of IR light for exposure of the thermo- 
plastic materials (1,2) through the contact face (4), 
20 characterized in that the contact face (4) 
is provided with a central exposure portion (4a) and with 
a shielded support and fixing portion (4b) which surrounds 
the exposure portion (4a). 

25 21 . Device as claimed in claim 20, character- 
ized in that the contact face (4) is coated with 
silicone or teflon. 

22. Device as claimed in claim 20 or 21, c h a r a c - 
30 terized in that the source (10) of IR light is 

provided with a sepairate or integrated reflector (12). 

23. Device as claimed in claim 22, character- 
ized in that the hood of the source (10) of IR light 

35 or the exposure portion {4a) of the contact face (4) has 
been shaped as focusing. 



24. Device as claimed in any of the claims 20 to 23, 
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characterized in that the contact face (4) 
consists of a plane, heat-resistant glass plate. 

25* Device as claimed in any of the claims 20 to 24, 
5 characterized in that the contact face (4) 
consists of a glass prism of trapezioidal or rectangxilar 
section ,r whose dimension in the direction of the beam is 
considerably larger than its dimension in the transverse 
direction of the prism. 

10 

26. Device as claimed in any of the claims 20 to 24, 
characterized in thait the contact face (4) 
consists of a flexible heat-resistant film of teflon tape 
or silicone rubber. 

15 

27. Devi<::e as . claimed in any of the claims 20 to 26, 
characterized in that a transparent and 
flexible hose is fixed across the contact face (4) and 
has a circumference which is considerably larger than the 

20 twofold width of the contact face (4). 

28. Device as claimed in any of the claims 20 to 27, 
char a c t e r i z e d in that the device is provided 
with a mechanical shutter . 

25 

29. Device as claJimed in any of the claims 20 to 24, 
characterized in that the counter-piece (5) 
consists of an elastic, plane cixiilhion. 

30 30. Device as claimed in any of the claims 20 to 24, 

characterized in that the coxinter-piece (5) 
is hard* 

31 . Device as claimed in claim 29 or 30, c h a r a c - 
35 terized in that the counter-piece (5) is provided 

with an IR-light-absorbing and thermally insulating face. 

32. Device as claimed in claim 29 or 30, c h a r a c - 
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terized in that the counter- face (5) is transparent 
or is provided with a mirror face. 

33. Device as claimed in any of the claims 20 to 32, 

5 characterized in that between the thermoplas- 
tic material (2) and the counter^piece (5) as well as 
between the thermcfpiastic material .( t ) and the contact 
face (4), tefloii layers (6, 7) of different degrees of 
transparency are placed. 

10 

34. Device as claimed in claim 22, character- 
ized in that the reflector (12) is applied directly 
onto the side wail of the tubular source (10) of IR light, 
and the source (10) of IR light is fitted axially rotatably 

15 in a tool (9). 

35. Device as claimed in claim 22, character- 
ized in that the tubular source (10) of IR light is 
fixed at the side wall inside a trartsparerit flexible 

20 silicone hose^ vrtiaich can- be^ p> during exposure 

and cooling: as^ neceissary • 

36. Device as claimed in claim 22, character- 
ized in that the transparent contact face (4) consists 

25 of a freely rotatable endless band of teflon tape or 
silicone rubber passing over guide rolls. 

37. Device as claimed in claim 22, character- 
ized in that the contact face is stationary and the 

30 source (10) of IR light with the related reflectors (12) 
is freely displaceable along an arbitrary path at a 
predetermined distance from the contact face (4). 

38. Device as claimed in claim 22, character- 
35 i z e d in- that the device is shap<Bd as a tool (3) in 

whose frame the source (10) of IR light, the reflector 
(12), the contact face (4 ) and possibix cooling ducts ( 9 ) 
are mounted;- 
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AMENDED CLAIMS 
[received by the Intemadonai Bureau on 9 October 1989 (09.10.89) 
original claim 1 amended; other claims unchanged (1 page)] 

1. Method for joining together of thermoplastic materials 
(1,2) by keeping these fixed against one another between 
a transparent contact face (4) and a counter-piece (5) 
and by exposing the thermoplastic materials (1,2) through 
the contact face (4) to IR light xintil at least the pre- 
melting temperature of the thermoplastic materials (lr2) 
is reached in the area of the joints which exposing takes 
place only through a limited area (4a) of the contact face 
(4), which said area (4a) is arranged to shape the face of 
the joint both during the exposure and during the subsequ- 
ent cooling r characterized in that the sur- 
rounding plarts of the contact fice (4) constitute a combi- 
ned!: supiport afljd- fij^ pbrti.0^ -^^'^ contact face 
C4) arid fbr the theinaopiastic inat^ri^^ (1,2). 

2« Method aa claimed in claim l, character- 
ized in that the thermoplastic materials (1,2), whose 
number is two or more, overlap each other at the place of 
joining together. 

3 . Method as claimed in claim 1, character- 
ized in that two thermoplastic materials are joined 
together end to end. 

4* Method as claimed In claim 1, character- 
ized in that, when two transparent or white thermoplas- 
tic materials (1,20 are joined together, before the 
exposure an' IR-light -absorbing thermoplastic strip is 
placed under or between the thermoplastic materials (1,2). 

5 . Method as claimied in any of the claims 2 to 4 , 

c h a r. "a c terized in that the counter-piece (5) 

is provided with an elastic, preferably heat-resistant 
face. 
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